Predicting the transition temperature, Tc, of a superconductor from Periodic Table normal state properties is regarded as one of the grand challenges of superconductivity. By studying the correlations of Periodic Table properties 
Introduction
The transition temperature Tc, of a superconductor is one of its most important properties. Table [1] normal state properties is regarded as one of the challenges in the design and search for novel high temperature superconductors [2] . This search has been described as "the very heart of scientific research in superconductivity" [2] . Achieving Tc prediction has also been tagged a "grand challenge" that should lead to a paradigm shift from discovery by serendipity to discovery by design. The Tc, became one of the building blocks of the BCS theory of superconductivity [13] . The BCS theory gave the first quantitative estimate of Tc. The BCS theory has however been criticized [14, 15] for not providing enough "material specific" parameters to search for and design superconductors. Villars and Phillips [16] had found three parameters (valence electrons, orbital radii and electronegativity) as "golden coordinates" that influence superconductivity and had high predictive power in their search for high-Tc superconductors. Hirsch recognized the grand challenge [17] and attempted a statistical approach to its solution by studying thirteen key variables, normal state properties that correlate with superconductivity. He proposed that it should be possible to find "normal state properties" that tell whether a material will be a superconductor or not. He found the Hall coefficient, R H , to have the highest correlation factor followed by work function, bulk modulus, melting temperature, and atomic volume. Next in his list were Debye temperature, effective U, ionic mass, ionization potential, magnetic susceptibility and electrical conductivity. Specific heat and thermal conductivity came last. Many studies have found significant correlations between superconductivity and electronegativity [ [17] . Theoretical efforts such as the density functional theory, DFT, of superconductivity [28, 29] have made some initial success in solving the challenge, particularly with simple metals and alloys. DFT has however yet to incorporate the successful "enlightened" empirical approach [15] and "material specific" chemistry [14] aspects of discovering superconductivity. Our research has been influenced by the superconductivity report [ Table 1 . In Part I we also introduce a material-specific characterization dataset (MSCD) system for describing and characterizing superconductors.
Predicting the Tc of superconductors from Periodic
In Part II we use these insights to explore material specific properties of known superconductors, expressing Ko in material specific terms for the families of superconductors studied. We extend the discovered correlations of Tc with formula weight over atomic number, Fw/Z, number of atoms, An, number of elements, En, and Ko to estimate the material specific properties of novel superconductors up to 400K. Part III discusses the implications of the material-specific paradigm introduced herein for the future analysis, design and search for potential high temperature superconductors (HTSCs).
Guidelines for estimating superconductivity and Tc are enunciated, with examples.
Part I: Basic Theoretical Framework
The Isotope effect [11, 12] provided the first evidence of a correlation between mass and transition temperature Tc, with Tc varying inversely as the square root of atomic mass (M) for many elements. Introducing a proportionality parameter K, Tc can be is expressed as: 
Where y = , in the Gaussian 
For this paper, we propose to combine the dependencies in equations 1, 2 and 4 to give: 
This occurs when y = 0. Equation 7 then reduces to:
Tc will be zero, when:
This occurs when y is infinite i.e. y = ∞. This value of y is determined by doping and crystal chemistry which we shall discuss in a future paper.
Though a Gaussian curve is assumed, the actual shape for any given superconductor will be The average values of electronegativity, valence electron count and atomic number will be used in computing the material specific characteristics of superconductors and other materials to be presented in this paper.
Material-Specific Characterization Dataset (MSCD)
Using the Periodic where An is the total number of atoms in the formula and En the total number of elements.
Besides been a powerful material specific computational characterization tool, the MSCD (16) is also useful for comparing superconductors. MSCD values computed using Table 1 Table 2 which represents the MSCD of many families of selected superconductors. MSCD may be seen as the "genome" of a superconductor in terms of the variables expressed therein. As we shall see in Part II of this paper, it can be used in the computational screening and combinatorial search for new superconductors.
Part II: Analytical Observations of Superconductors
In this section we look for correlations of material specific properties that can be used for screening for superconductivity and also analyze the MSCD of families of superconductors and look for material-specific correlations of Tc with Fw/Z, An and En.
Computational Material-Specific Screening for HTSC
We found that the value of Ne/√ provides a quick computational screening for superconductivity or its absence in many materials. We found from MSCD in Table 2 , that for most high-Tc superconductors, 0.8 < Ne/√ < 1.0
For the cuprates in particular, we observe that the electronegativity, , valence electron count, Ne, and atomic number, Z, lie within a narrow range specified as: 2.4 < <2.6; 3.8 <Ne<4.4 and 20<Z<25.
Similar Superconductors
An interesting observation on superconductors with close enough Tcs is presented in the MSCD of [19] showed that pressure generally correlates with electronegativity: an increase in pressure leads to an increase in electronegativity. Most materials with electronegativity above 2.6 are not superconductors. Table 4 showing the variation of with Tc for many superconductor families, indicates that electronegativity increases with Tc then at higher Tcs electronegativity tends to drop to around 2.46 (see figure 1 ).
General Tc Correlations
From the MSCD of Table 2 we produce Table 5 Fig. 4 shows that Tc increases with the number of elements. Table 6 shows estimates for Ko in terms of Fw/Z for various families of superconductors, derived from Table 2 and references 25 and 26. Plugging these estimates into the formula for maximum Tc (equation 9), enables us to estimate the Tcs of families of superconductors indicated. We use these estimates in the next section to predict novel superconductors.
Material Specific Map for Superconductor Families

Predicting New Superconductors & Estimating their TCs
Using Table 6 and the rules in sections 2.1 and 2.2, we can predict novel superconductors as shown in Table 7 with 21 examples. We state their formulae and expected Tcs. (Table 2 ). There is a continuous large increase in Fw/Z, indicating a strong correlation with Tc as shown in Figure 2 . Though the goal of this paper was not to delve into the mechanism of superconductivity, the data obtained showed that Fw/Z is the deciding parameter or "The Glue" to high temperature superconductivity. 
Conclusions
The rational design of superconductors depends on obtaining a reasonable estimate for Tc which depends on identifying the parameters that influence Tc. In this paper we have identified the parameters as averages of electronegativity, valence electrons count per atom, formula weight over atomic number, Fw/Z, number of atoms, An, and number of elements En, in the material and a parameter Ko(equation 9). We have derived an empirical formula for Tc based on these parameters.
We found a material specific equivalent of Ko as a weighted value of formula weight divided by average atomic number of the constituent elements (Fw/Z). Using these rules and the material specific equations 9, 11 -14, we predict 21 new superconductors and their Tc, displayed in Table 7 .
We estimated in Table 10 , material-specific parameters required to achieve room temperature superconductivity [ Tables   Data for the Tables are obtained from 
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